Phorbol myristate acetate inhibits phosphoinositol lipid-specific phospholipase C activity via protein kinase C activation in conditions inducing differentiation in HL-60 cells.
We have studied, in streptolysin O-permeabilized HL-60 cells and in HL-60 membrane preparations, the effects of phorbol 12-myristate 13-acetate (PMA) on polyphosphoinositide-specific phospholipase C (PLC) activity and on terminal differentiation towards macrophagic-like cells. We showed that terminal differentiation was induced when differentiating concentrations of the drug were present for only 1-2 h in the culture medium. Conditions inducing differentiation also inhibited PLC activity for a long lasting period (at least 5 h). When terminal differentiation affected only part of the cell population, inhibition of phospholipase C activity was found to be less marked and reversible over the period studied. Moreover in experiments done in an HL-60 clone resistant to PMA, no inhibition of PLC activity was provoked by this tumour promotor. In order to study the involvement of protein kinase C in this process, we measured modifications of PLC activity by PMA in the presence of two different protein kinase C inhibitors, staurosporine and H-7. They both prevented the inhibition of PLC activity by PMA indicating that this inhibition is likely to be related to the effect of PMA on protein kinase C activity. This was also confirmed by the fact that active protein kinase C, by itself, was able to decrease PLC activity when added to membrane preparations or to streptolysin O-permeabilized control HL-60 cells. These results indicate that PMA acts in inhibiting phospholipase C activity through its effect on protein kinase C activation and/or on protein kinase C translocation to the plasma membrane and that terminal differentiation, might be related to changes in both protein kinase C and PLC activities.